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TAKE-ALL OF WHEAT ON THE ESPERANCE
DOWNS
The effect of nitrogenous fertiliser
By S. C. CHAMBERS, M.Sc, Plant Pathologist

The number of wheat tillers affected by take-all was not
influenced by the application of ammonium sulphate in an
experiment at Esperance Downs Research Station.
However,
its use stimulated tillering and increased yields by an estimated
7.4 bushels an acre.

THE use of nitrogenous fertilisers for increasing cereal yields has only become a relatively
common practice in Western A u s t r a l i a during the last four or five years.
Not all cereal
crops respond to its application and the conditions necessary for an economic return have
been described by Toms and Burvill (1961) and Burvill (1963).

In England, the application of nitrogenous fertilisers is one of the measures
recommended for controlling the take-all
disease of wheat, especially in the second
and third consecutive crops (Anon, 1950).
The basis for this recommendation is that
nitrogen appears to promote the development of new crown roots to replace those
destroyed by the take-all fungus.
The effect of nitrogenous fertiliser on
take-all has received little attention to
date in Australia. One report from South
Australia (Anon, 1941) indicated that
sulphate of ammonia was ineffective in
controlling the disease. However, in reviewing these results, Butler (1961) has
suggested that dry seasonal conditions
may have prevented any crop response to
the application of such fertiliser.
A scan of local records has shown that
no observations have been made on takeall in relation to the use of nitrogenous
fertilisers. It was therefore decided to
initiate the following field trial.
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The Experiment

Clover ley land of four years standing
was selected as the experimental site at
Esperance Downs Research Station.
The area was ploughed on June 5, 1962
and divided into 20 plots, each measuring
300 by 12.5 links.
On June 19, the plots were sown with
wheat (var. Moora) at the rate of 45 lb.
per acre, together with 56 lb. of superphosphate per acre. At the same time, sulphate
of ammonia was applied to 10 randomised
plots in the experimental area at the rate
of 168 lb. per acre.
An assessment of the incidence of takeall (Ophiobolus graminis) was made on
October 27, 1962. This was based on the
numbers of tillers with readily visible
symptoms of the disease in 20 randomised
samples from each plot. The individual
samples consisted of all the plants in one
metre of row.
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Fig. 1.—The experimental plots
in mid-September 1962. Tillering and growth was stimulated
by the application of ammonium
sulphate (right). The plot on the
left did not receive nitrogenous
fertiliser

* > *

Results

An analysis of the over-all effect of
nitrogenous fertiliser upon the numbers of
diseased and healthy tillers, plant numbers
and yield, is contained in Table 1.
Discussion

The results clearly demonstrate that the
use of ammonium sulphate has not
influenced the number of tillers with
obvious symptoms of take-all. Nevertheless, its application stimulated tillering

(Figs. 1 and 2) and increased the number
of apparently healthy tillers. Consequently,
yield was increased by an estimated 7.4
bushels per acre (Table 1).
In England and Europe it is generally
accepted that the application of nitrogen
to a growing crop will reduce losses from
take-all. Garrett (1956) considers that the
beneficial effect of nitrogenous fertilisers
is to increase the rate of root production
and thus replace roots destroyed by the
disease. This often enables such plants to
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Fig. 2.—The plots at the time
of disease assessment in October,
1962. Although there was no
significant difference between
the numbers of tillers with
obvious symptoms of take-all in
both plots there were more
apparently healthy tillers in plot,
which received ammonium sulphate (left)
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produce a full ear at maturity whereas
comparable plants, receiving inadequate
fertiliser, have insufficient roots and only
form empty "white heads."
White (1947) examined the roots of
"white head" and normal-eared plants to
assess the numbers of functional and
diseased roots. He demonstrated that
there was a relationship between the tillers
("shoot load") and the number of functional roots required to effectively support
the shoot load to maturity.
No detailed observations were made on
the effects of ammonium sulphate on root
development in this experiment.
However, it was obvious that the root systems
of plants which had received nitrogenous
fertiliser were relatively large compared
with those which had received none.
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Table T.—Effect of nitrogenous fertiliser upon tillering,
plant numbers and yield
Tillers per metre of row
Treatment

Nitrogen applied
No. Nitrogen applied
Level of significance

No. of Plants
per metre
of row

17 6
16 9
n.s.*

Yield
bushel
per Acre

No. with
take-all

No. apparently
healthy

Total No.

23 5
22-7

191
4 1

42-6
26-8

10 6
3-2

P < 0 01

P < 0 01

P<00l

n.s.*

n.s. = not significant.

86301-(4)

547
Journal of Agriculture Vol 5 No 9 1964

WHY IS A8-4 AUSTRALIA'S

Because McCORMICK INTERNATIONAL A8-4 has proved itself in the field to be
capable of extremely impressive output... you'll get your grain from paddock
to silo in peak condition in the least possible time. Its big internal capacity leads
to high output...

Available with 12' or 14' cut
TAKE A LOOK INSIDE!
1. IH tilt-back platform gathers all heads without spillage.
2. Tapered platform back allows delivery of grain to elevator without kernels being knocked from head.
3. Big 12 in. diameter auger handles heaviest crops.
4. Big undershot elevator, with anti-wrap rollers on top
and bottom shaft, delivers grain to cylinder in a smooth
flow for cleanest threshing.
5. Big 20 in. diameter cylinder with wrap-around concave
guarantees complete threshing.
6. Separating rake where 75-85% of separation is completed . . . resulting in high-speed operation.
7. Large diameter delivery beater prevents repeats and
sweeps straw rapidly across separating rake.
8. Reciprocating grain pan for sure, even feeding to
riddles.

9. Variable speed fan delivers airstream to meet you'
crop conditions.
10. Large clean grain cross auger and elevator handle
heaviest yields.
11. Big capacity riddles with 3024 sq. in. area ensure
cleanest sample.
12. Straw walkers with 3830 sq. in. area give ample
separating capacity.
13. Elevators top driven by V belt on cast iron sheaves.
14. Tailings delivered to centre of drum for cleaner
threshing.
15. Giant capacity 135-bushel grain tank or regular 45bushel capacity tank.

International Harvester Company of Australia Pty. Ltd. District Sales Offices: Capital Cities
FFE*81/H1I24/DPS

Pleas* mention the "journal of Agriculture of WJL/* when
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MOST POPULAR HEADER?

NEW HIGHS IN COMFORT, CONVENIENCE, CAPACITY AND HANDLING
EASE WITH THESE BIG, RUGGED SELF-PROPELLED

MCCORMICK INTERNATIONAL
403 AND 5 0 3 HEADER HARVESTERS
McCormick International self-propelled header harvesters
take the roughest fields and heaviest yields in their stride,
for they are designed and built to assure maximum
rigidity and strength. Extra capacity with full-width threshing assures grain-saving performance and more grain.
Time and effort are saved by touch-of-the-toe variable
speed controls and on-the-go concave adjustment. The low
8 f3 n tank and new tailings return let you check the
freshing job right from your seat. Check with your local
'nternational Harvester dealer on the many new features
NOW!
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YOUR PARTNER IN PROGRESSIVE FARMING

Model 403 — 16', 18'; Model 503 — 20' cut.

MCCORMICK

Works: Dandenong, Geelong, Port Melbourne

TERNATIONAI
FARM EQUIPMENT
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